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ABSTRACT 

The performance of the voice communications system 
at RSC was monitored during the Apol lo  9 Count Down Demonstration 
Test. Particular emphasis was placed on observing those portions 
of the test which included combinatigns of the on-board space- 
zrzft voice systems with the Launch Complex 39 Astrocommunications 
s;":tt?rn, t he  Operational Intercommunications System - Radio Fre- 
quency (OTS-RF) and the MSFN Unified S-Band ground station a t  
VTLA . 

Although some operational a n d  equipment problems wer>e 
l i o t e d ,  voice communications were g e n e r a l l y  considered acceptable. 
There was a noticeable improvement in the system performance over 
that cbserved during the Apollo 9 Flight Readiness Test, partic- 
ularily in the voice signal levels of the OIS-RF channels. One 
apparent problem area was documentation of the configuration of 
t h e  VSFN ground station at KSC. 
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SUBJECT: Observations Of the Voice 
Communications System at KSC 
During the Apollo 9 CDDT - 
Case 900 

DATE: February 26, 1969. 

FROM: L. A. Ferrara 

MEMORANDUM FOR FILE 

1.0 INTRODUCTION - 

Voice communications system performance on the prime 
operational channels was observed during the later phases of the 
Apollo 9 Count Down Demonstration Test (CDDT) at KSC on February 
18-19, 1969. Messrs. I. J. Mason (NASA, Headquarters - MOG) and - 
J. J. Hibbert monitored voice circuits at the Audio-visual faci- 
lity of the Communications Distribution and Switching Center (CD 
& SC). Mr. J. T. Raleigh monitored part of the time at the Uni- 
fied S-Band Station (GMIL) and the remainder of the time at the 
RF facility (MOLC) of the Manned Spacecraft Operations Building. 
The author monitored at the Communications Control Console in 
Firing Room 1 of Launch Complex 39. The adjacent Firing Room 2 
is the prime Control Room supporting the P.pollo 9 mission. 

Principal coverage was accorded those portions of the 
CDDT which involved operational combinations of the on-board 
spacecraft voice systems with (1) the LC-39 Astrocommunications 
System, (2) the KSC Operational Intercommunications System - 
Radio Frequency (OIS-RF) and ( 3 )  the MSFN Unified S-Band station 
at MILA. This test was considered particularily important in 
view of the unsatisfactory performance of certain elements of 
the K S C  voice network noted during the pipollo 9 Flight Readiness 
Test1 and the subsequent special efforts which were made to re- 
balance the OIS-RF and reverify the Astrocommunications System. 

I 

Voice system performance was generally considered satis- 
factory although some operatiorial and equipment problems were \ 

evident. The following section 1i.sts the pertinent observations 
made by the monitoring team during the CDDT in the approximate 
order in which they occurred. The time (EST) and date of the 
event is indicated where appropriate 

L. A. Ferrara, Bellcomm Trip Report - "Observations of Voice 
Communications During the Apollo 9 Flight Readiness Test" 
Case 900, dated February 25, 1969. 
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2 . 0  OBSERVATIONS 

2 . 1  Wet CDDT 

- 2 -  

The s p a c e c r a f t  crew c o u l d  n o t  hear  u p - l i n k  v o i c e  on t h e  Pad 
Comm ( S p a c e c r a f t  U m b i l i c a l )  c i r c u i t  d u r i n g  t h e  T-gh:30m CSM 
v o i c e  checks  o f  t h e  w e t  CDDT (0703 F e b r u a r y  19). When t h e  c a u s e  
of t h e  p rob lem was n o t  immedia t e ly  d e t e r m i n e d ,  t h e s e  v o i c e  c h e c k s  
were r e s c h e d u l e d  f o r  t h e  r e c y c l e  t i m e  be tween t h e  w e t  and  d r y  
CDDT w h i l e  t r o u b l e s h o o t i n g  p r o c e d u r e s  were i n i t i a t e d .  The c a u s e  
o f  t h e  loss o f  v o i c e  t o  t h e  crew was found t o  b e  a l o o s e l y  mounted 
o u t p u t  j a c k  on t h e  s p a c e c r a f t  i n t e r f a c e  a m p l i f i e r  which s h o r t e d  
t h e  c i r c u i t  a g a i n s t  t h e  m e t a l  c a s e  when a m o n i t o r  r e c o r d i n g  p l u g  
was i n s e r t e d .  The a m p l i f i e r  was r e p l a c e d  and  t h e  t r o u b l e  was 
c l e a r e d .  I t  d i d  n o t  r e o c c u r  d u r i n g  t h e  Dry CDDT. The S-Band 
communicat ions w i t h  t h e  crew sounded good t o  GMIL m o n i t o r s  a t  t h i s  
t i m e .  VHF v o i c e  l i n k  checks  were n o t  r u n  b e c a u s e  o f  t h e  t e s t  
de fe rmen t  s o  t h a t  t h e  pe r fo rmance  o f  t h i s  p o r t i o n  o f  t h e  v o i c e  
s y s t e m  was n o t  d e t e r m i n e d .  

2.2 A 1000 Liz t e s t  t o n e  was i n a d v e r t e n t l y  a p p l i e d  t o  01s 
c h a n n e l  111 ( S p a c ?  V e h i c l e  T e s t  S u p e r v i s o r  n e t )  f o r  6 m i n u t e s  
c a u s i n g  annoyance  b u t  v o i c e  communicat ions were n o t  i n t e r r u p t e d .  
(0836 F e b r u a r y  1 8 ) .  

2 . 3  01s c h a n n e l  2 1 4  ( S p a c e c r a f t  Communications Sys tem Engin-  
e e r  NET-MCSE) was d i s t u r b e d  t h r o u g h o u t  t h e  CDDT t e s t s  by s h o r t  
d u r a t i o n  random n o i s e  b u r s t s  e v e r y  few s e c o n d s .  The n o i s e  d i d  
n o t  c a u s e  i n t e r r u p t i o n  o f  v o i c e  communicat ions b u t  was annoy ing  
to m o n i t o r  and was commented on by  t h e  u s e r s  and  t h e  f l i g h t  c r ew.  
A t  t i r n e s , p a r t i c u l a r l y  when t h e  p r i n e  o p e r a t i o n a l  c h a n n e l s  were 
h e a v i l y  m o n i t o r e d ,  t h e  n o i s e  l e v e l  approached  or exceeded  t h e  
v o i c e  s i g n a l  l e v e l .  The cause  o f  t h i s  n o i s e  has n o t  been  f i r m l y  
e s t a b l i s h e d  b u t  i t  has been  s u g g e s t e d  t h a t  i t  may b e  e i t h e r  (1) 
an  01s-RF s y s t e m  p e c u l i a r i t y  b y  which a c h a n n e l  b e i n g  m o n i t o r e d  ge t s  
a p u l s e  when a n  a c t i v e  c h a n n e l  i s  opened b y  a u s e r  or ( 2 )  t h e  b reak -  
i n g  o f  t h e  v o i c e  s q u e l c h  t h r e s h o l d  by  n o i s e .  The n o i s e  was s imi l a r  
i n  c h a r a c t e r  t o  t h a t  obse rved  on h i g h  t r a f f i c e  d e n s i t y  01s-RF 
c h a n n e l s  d u r i n g  o t h e r  m i s s i o n s .  

2 . 4  Recyc le  T i m e  (Repea t  o f  Communication T e s t )  

The v o i c e  s i g n a l  from t h e  MCSL: s t a t i o n  a t  t h e  MSOB 
was o b s e r v e d  t o  b r e a k  up b a d l y  c a u s i n g  u n i n t e l l i g i b l e  communi- 
c a t i o n s  (0040 F e b r u a r y  1 9 ) .  The end i n s t r u m e n t  VOX s e n s i t i v i t y  
was b e l i e v e d  t o  b e  a t  f a u l t .  MCSE changed h i s  h e a d s e t  t o  a d i f f e r -  
e n t  01s-RF end  u n i t  and  t h e  t r o u b l e  was c l e a r e d .  

2 . 5  A l o u d  s q u e a l  was obse rved  on c h a n n e l  2 1 2  (CSM Test 
C o n d u c t o r  Net-MSTC) as soon  a s  t h e  CSM Pad Leade r  c o n n e c t e d  h i s  
headset t o  t h e  end  i n s t r u m e n t  i n  t h e  White  Room on Swing A r m  9 .  
The o f f e n d i n g  c i r c u i t  was q u i c k l y  i s o l a t e d  t o  t h e  pad and c h a n g i n g  
o u t  headsets  a p p a r e n t l y  r e s o l v e d  t h e  p rob lem.  (0050 F e b r u a r y  1 9 ) .  
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2 . 6  A c o n s i d e r a b l e  amount o f  a c o u s t i c  background n o i s e  was 
p i c k e d  up by t h e  s p a c e c r a f t  crew microphones  as soon  as t h e y  came 
on t h e  l i n e .  A new t y p e  h e a d s e t  was b e i n g  t r i e d  for t h e  f i r s t  t i m e  
and t h e  microphone  t r a n s d u c e r  p ick-up  may n o t  have  been  p o s i t i o n e d  
p r o p e r l y  (0144 F e b r u a r y  1 9 ) .  

2 .7  The s p a c e c r a f t  Commander (CDR) p o s i t i o n  d i d  n o t  seem t o  
have  as much g a i n  on S-Band as p r e v i o u s l y  e x p e r i e n c e d .  The master 
volume thumbwheel had t o  be  i n c r e a s e d  t o  p o s i t i o n  6 i n s t e a d  o f  t h e  
u s u a l  5 s e t t i n g  t o  g i v e  a d e q u a t e  volume r a n g e  t o  t h e  USB a u d i o  
a t t e n u a t o r  (0152 F e b r u a r y  19). 

2 . 8  When t h e  MSFN s t a t i o n  ( G M I L )  t r a n s m i t t e d  w i t h  c o n s t a n t  
key on VHF, a h i g h  l e v e l  s q u e a l  was r e p o r t e d  a t  t h e  RF m o n i t o r i n g  
s t a t i o n  a t  MOLC as wel l  as b e i n g  o b s e r v e d  a t  t h e  G M I L  m o n i t o r  
r e c e i v e r  o u t p u t  (0205 Februa ry  1 9 ) .  The s p a c e c r a f t ,  however ,  d i d  
n o t  r e p o r t  h e a r i n g  t h e  s q u e a l  on t h e i r  VHF r e c e i v e r .  The c a u s e  
o f  t h i s  s q u e a l  i s  n o t  known b u t  was s u g g e s t e d  by  GMIL t o  b e  a s s o -  
c i a t e d  w i t h  t h e i r  v e r i f i c a t i o n  r e c e i v e r  and  t h e  c o n s t a n t  k e y  mode 
o f  VHF t r a n s m i t t e r  o p e r a t i o n .  

2 . 9  The CDR c o u l d  n o t  be hea rd  on USB downl ink  when he was 
c o n n e c t e d  a t  t h e  Astrocomm p a n e l  t o  01s c h a n n e l  2 1 2  ( 0 2 1 2  F e b r u a r y  
1 9 ) .  
a GMIL c o n f i g u r a t i o n  p rob lem.  

GMIL r e p o r t e d  t h a t  loss o f  USB down l i n k  t o  LC39 was due  t o  

2 .10  Dry CDDT 

Dur ing  t h e  D r y  CDDT i n i t i a l  v o i c e  communica t ions  checks  
a t  c rew i n g r e s s ,  Hous ton  F l i g h t  was o b s e r v e d  t o  b e  o f  low s i g n a l  
l e v e l  as compared t o  t h e  l o c a l  K S C  v o i c e  s t a t i o n s  ( ~ 0 8 4 5  F e b r u a r y  
1 9 ) .  

2 . 1 1  High background n o i s e  l e v e l  was o b s e r v e d  on c h a n n e l  2 1 4  
when t h e  s p a c e c r a f t  crew r e p o r t e d  i n  t o  t h e  n e t  ( 0 9 2 3  F e b r u a r y  1 9 ) .  

2 . 1 2  A l o u d  background hum was o b s e r v e d  on t h e  a u d i o  c i r c u i t  
of c h a n n e l  1 1 2  a t  t h e  LC 39 F i r i n g  Room 1 m o n i t o r i n g  p o s i t i o n  
making  t h e  v o i c e  s i g n a l s  sound mushy, a l t h o u g h  r e a d a b l e .  I n  com- 
p a r i s o n ,  t h e  01s-RF c h a n n e l  was c l e a r  when mon i to red  and  i t  i s  
t h e r e f o r e  b e l i e v e d  t o  b e  a l o c a l  MODEM p rob lem a t  LC39.  

2 . 1 3  Very l o u d  n o i s e  was i n j e c t e d  i n t o  c h a n n e l  2 1 2  when t h e  
VHF r e c e i v e r  was p l a c e d  on t h e  l i n e  a t  a b o u t  T-1 hour  (1000 
F e b r u a r y  1 9 ) .  

Voice  communicat ions were i n t e r r u p t e d  on c h a n n e l  2 1 2  
on and o f f  for a t o t a l  t ime of a b o u t  7 m i n u t e s .  When t h e  GMIL 
VHF r e c e i v e r  o u t p u t  wasswi tched  t o  c h a n n e l  2 1 4 ,  t h e  n o i s e  f o l l o w e d  
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E c a u s i n g  a few more brief i n t e r r u p t i o n s  i n  v o i c e  communica t ions  
( 1 0 2 0  F e b r u a r y  19). The h i g h  background n o i s e  l e v e l  i s  b e l i e v e d  
t o  be a s s o c i a t e d  w i t h  t h e  VHF r e c e i v e r  s q u e l c h  s e t t i n g s  at GMIL. 

2 . 1 4  The s p a c e c r a f t  cresi r e p o r t e d  v o i c e  s i g n a l s  were  l o u d  
and c l e a r  on t h e  A s t r o  l a u n c h  c i r c u i t  (1045 F e b r u a r y  19). 

2.15  Dur ing  t h e  T-15 minu te  communica t ions  checEr, LMP 
i n  t h e  s p a c e c r a f t ,  a d v i s e d  t h a t  Hous ton  F l i g h t  was b r e a k i n g  up b a d l y  
on USB and d e c l a r e d  t h e  Houston l i n k  u n a c c e p t a b l e  (1048  F e b r u a r y  19) 

2 . 1 6  The s p a c e c r a f t  CMP c o c l d  n o t  b e  h e a r d  on downl-ink VHF 
a t  t h e  T-15 m i n u t e  v o i c e  check (lo52 F e b r u a r y  1 9 ) .  H e  was monri- 
t o r e d  l o u d  and  c l e a r  a t  t h e  MOLC s t a t i o n  b u t  t h e  v o i c e  s i g n a l  was 
n o t  b e i n g  p a s s e d  t h r o u g h  t h e  GMIL g round  s t a t i o n .  The loss o f  
v o i c e  be tween the  i n t e r f a c i n g  GMIL r e c e i v e r  o u t p u t  and t h e  A s t r o -  
communica t ions  Sys t em was i n v e s t i g a t e d  d u r i n g  t h e  T-5 m i n u t e  h o l d  
for t h e  P o s e t d o n  l a u n c h .  GMIL s u b s e q i i e n t l y  r e p o r t e d  t h a t  t h e  l i n k  
be tween t h e  11155 VHF r e c e i v e r  and t h e  w i r e  room at GMIL was b r o k e n .  
It was n o t  c o n s i d e r e d  p o s s i b l e  t o  e x p e d i t i o u s l y  r e - e s t a b l i s h  t h e  
c i r c u i t  w i t h  t h e  model  1455 r e c e i v e r  and p e r m i s s i o n  was g r a n t e d  t o  
make t h e  VHF c i r c u i t  good u s i n g  a s t a n d a r d  g round  s t a t i o n  R278 
n a r r o w  band r e c e i v e r .  During s u b s e q u e n t  VHF v o i c e  c h e c k s  w i t h  t h i s  
r e c e i v e r  t h e  CT4P was o b s e r v e d  t o  b e  s l i g h t l y  g a r b l e d ,  b u t  r e a d a b l e ,  
w i t ? ;  c o n s i d e r a b l y  more background n o i s e .  It was u n d e r s t o o d  t h a t  
c i r c u i t  measurements  made a t  t h i s  t i m e  i n d i c a t e d  -4 d B m  a v e r a g e  peak  
s p e e c h  l e v e l  and  -10 dBm c i r c u i t  n o i s e  l e v e l .  

2 .17  A r e r u n  o f  t h e  t e r m i n a l  c o u n t  v o i c e  communica t ions  i n  
t h e  Apo l lo  9 l a u n c h  c o n f i g u r a t i o n  was s a t i s f a c t o r y  and t h e  Dry  
CDDP p r o g r e s s e d  t h r o u g h  a s i m u l a t e d  l j f t o f f  a t  ll:54 a m .  Post 
l i f j o f f  RFI c h e c k s  i n d i c a t e d  no i n t e r f e r e n c e  be tween l a u n c h  v e h i c l e  
and  s p a c e c r a f t  s y s t e m s .  The c o n s t a n t  key 2 9 6 . 8  mtIz VHF c a r r i e r  
Up1 nk was on f o r  t h e  e n t i r e  RFI t e s t .  

. 1 8  The communica t ions  c o n t r o l t c o n s o l e  (AD-1’7) m o n i t o r i n g  
s t a t ’ o n  b where t h e  a u t h o r  mac?e h i s  o b s e r v a t i o n s  was n o t e d  to hp-ve 
considerablL7 d i f f e r e n t  v o i c e  s i g n a l  l e v e l s .  \/ken t h e  p a n e l  volume 
c o n t r o l  was a d j u s t e d  f o r  a c o m f o r t a b l e  l i s t e n i n g  l e v e l  on t h e  
a u d i o  p u s h  b u t t o n s ,  t h e  01s-RF c h a n n e l s  were  of v e r y  1014~ l e v e l  and 
t h e  p o i n t - t o - p o i n t  c i r c u i t s  were  s o  l o u d  t h e y  c a u s e d  c r o s s t a l k  
i n t o  +,he a u d i o  c h a n n e l s  beirlg m o n i t o r e d .  It i s  u n d e r s t o o d ,  h o x e v e r ,  
t h a t  tile c o n s o l e s  i n  F i r i n g  Room No.1 were n o t  a l l  checked  o u t  
d ’ i r j n &  t h e  r e - b a l a n c i n g  o f  t h e  OIS-RT s y s t e m  and th,-,t t h i s  l eTre l  
d i f f e r e n t i a l  p r o b l e m  w i l l  b e  c o r r e c t e d  b e f o r e  t h i s  F i r i n g  Room i s  
a c t i v a t e d  for f u t u r e  M i s s i o n  S u p p o r t .  

/- 
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